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(54) DATA TRANSFERRING SYSTEM 

(57) Abstract: 

PURPOSE: To improve processing efficiency by executing 
immediately a transferring processing in case of the bit 
error of an ID part which can be corrected by ECO. 
CONSTITUTION: When the data for one sector are transferred 
from a disk device to a disk control device 1 are 
transferred, the data of the ID part (a) are applied to an 
ECC circuit 71 for ID, even when the bit error is detected, 
the data of a data part (b) corresponding to the I Da are 
continuously transferred as they are, and applied to an ECC 
circuit 72 for the data part (b) . During the time, the error 
of the ID part (a) is analyzed, can be corrected by the 
correcting ability held by an ECC part 7, the data are 
transferred to the calculating system and the processing of 
the next selector can be continuously executed. 
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SPECIFICATION 

1 . Title of the Invention 

Data Transfer System 

2 . Claim for patent 

A system for transferring data in a device (1) 
for controlling the operation of the read/write of data 
of a disc apparatus having a sector format including an 
identification part and a data part, characterized in 
that said system comprises: 

buffer units (30,31) for storing the data of 
said sector therein, and 

an ECC (error correction code) unit (7) which 
conducts the detection and correction of a bit error in 
said identification part and said data part of said 
sector and in that when occurrence of a bit error in 
said identification part is detected by said ECC unit 
(7) , processing of said sector is continuously executed 
and the analysis of the detected bit error is conducted 
by an ECC analysis control circuit (6) and, 

if a result of the analysis of the bit error 
shows that the bit error is correctable by said ECC unit 
(7) , processing of said next sector is continuously 
conducted . 
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3 . De-talled Description o£ the Invention 
[Siixnmary] 

It is an object of the present invention to 
enhance the processing efficiency of data read/ write 
operation in a data transfer system even when occurrence 
of a bit error in an identification part is detected by 
continuously conducting the sector processing if the 
detected bit error is correctable by an ECC unit in 
contrast to the prior art operation in which the sector 
processing is terminated, so that the analysis and 
correction of the detected bit error is conducted . 
[Field of industrial Utilization] 

The present invention relates to a data 
transfer system in which if a bit error which is 
correctable by an error correction code should occur in 
an identification part of a sector, the processing of 
said sector is continuously conducted. 

As the utilization of the information 
processing systems has advanced and complicated, the 
amount of the data to be processed has become enormous . 
In order to process an enormous amount of data at a high 
speed, speeding up of processing has been strongly 
demanded . 

In order to meet such a demand, for example, 
data read/write processing should be made more efficient 
even in small amounts . 

[Prior Art and Problem to be solved by the invention] 
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A prior art will be described by way of the 
control of data read/write for a disc apparatus of a 
disc control device. 

Figs . 4 and 5 show a block diagram explaining 
a prior art and a time chart showing the data transfer 
in prior art, respectively. 

The block diagram of Fig. 4 shows a part of an 
examplary prior art disc control device, which comprises 

an interface control circuit 2 for controlling 
the interface between the disc control device and a host 
computer system (not shown) , 

a buffer register 3 for storing therein data 
which has been transferred from the host computer system 
(not shown) and for storing therein data to be 
transferred to the host computer system (not shown) , 

a gate 3a for a data path a through which data 
is forwarded to the host computer system (not shown) , 

a gate 3b for a data path b through which data 
is forwarded to the disc apparatus (not shown) , 

a serial/parallel conversion unit 4 for 
converting parallel data into serial data and vice 
versa, 

an ECC circuit 5 for detecting a bit error in 
an identification (hereinafter referred to as ID) part 
and data part of each sector and for correcting the 
detected error within its ability, 

an ECC analysis control circuit 6 for 
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controlling the error analysis in the ECC circuit 5, and 

a foirmat control circuit 8 for controlling the 
read/write of the data format (sector format in this 
case) on the disc apparatus . 

For example, when control of reading of one 
sector (c) is conducted by the disc control device 1 as 
shown in Fig . 5 , the data which has been read from the 
disc apparatus (not shown) is transferred to the 
serial/parallel conversion unit 4 via the ECC circuit 5 . 
It is assumed that each sector has the ID part (a) at 
the leading end thereof, which is followed by the data 
part (b) and that an ECC is recorded at the trailing 
ends of the ID part (a) and data part (b) , respectively. 

In the ECC circuit 5 , presence or absence of a 
bit error in the sector (1) which is read from the 
format control circuit 8 is determined by the format 
data and the ECC of the read sector (1) . Reference 
numerals 1, 2, 3, 4 and 5 which are enclosed by circles 
represent a write gate signal, read gate signal, clock 
signal, ID part (a) signal and data part (b) signal, 
respectively . 

On the other hand, the serial/parallel 
conversion unit 4 converts the serial data which has 
been transferred in synchronization with the clock 
signal 3 into the parallel data for forwarding it to the 
data path b. At this time, the gate 3b is opened for 
storing the data in the buffer register 3 . 
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Subseqxiently , the gate 3a is opened for 
transferring the data which is stored in the buffer 
resister to the host computer system (not shown) . 

If a bit error is detected on application of 
the data of a third ID part (a) upon the ECC circuits 5 
as shown in, for example. Fig. 5 in the course of the 
above-mentioned sequential operation, reading of the 
data part (b) is terminated. The ECC analysis control 
circuit 6 causes the ECC circuit 5 to conduct the 
analysis of the bit error in response to an instruction 
of a given circuit (not shown) to correct the bit error 
if it is correctable within the ability of the ECC 
circuit 5 and to forward the corrected data to the 
serial/parallel conversion unit 4 . 

Subsequently to the above-mentioned 
processing, the reading of the data part (b) is 
conducted after the one turn of the disc medium (not 
shown), that is, after the lapse of one rotational 
latency thereof . 

The above-mentioned data transfer is 
illustrated in Fig. 5. The numerals "1", "4", "5", DT 
and (DT+1) denote transfer of data of the data part (b) , 
reading of the data of each sector from the disc 
apparatus (not shown) , checking of the error data, the 
data of the data part (b) of the sector N, and the data 
of the data part (b) of the sector (N+1) , respectively. 

If the bit error of ID part (a) is detected as 
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a bit error which is uncorrectable within the ability of 
the ECC circuit 5, the error data is transferred to the 
host computer system (not shown) via the interface 
control circuit 2 so that the host computer (not shown) 
executes an error processing routine. 

Since reading of the data part (b) is 
conducted after one turn of the disc medium (not shown) 
even if the bit error of the ID part (a) is correctable 
by the ECC circuit 5 as mentioned above, the prior art 
has a drawback that the data transfer is interrupted 
until one turn of the disc medium (not shown) is 
completed, that is, a rotational latency lapses. 
[Means for solving the Problem] 

Fig. 1 is a block diagram showing the 
principle of the present invention . 

The system shown in Fig. 1 comprises the 
serial/parallel conversion unit 4, ECC analysis control 
circuit 6, format control circuit 8, which has been 
described with reference to Fig . 4 ; and further includes 

buffer units 30, 31 for storing therein the 
data of the data parts (b) of two sectors; and 

an ECC unit 7 having a capability of ECC 
processing for ID and data parts (a) and (b) , 
respectively . 

(Operation) 

Since the system has buffers which store 
therein the data of two sectors , which are transferred 
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from the disc apparatus (not shown) to the disc control 
device 1 , the transfer of the data to the host computer 
system (not shown) is delayed by time of one sector with 
respect to the transfer of the data from the disc 
apparatus . 

Accordingly, even if a data error is detected 
in the ID part of the data of one sector when it is 
transferred from the disc apparatus (not shown) , the 
data of the data part (b) relevant to the ID part in 
interest is continuously transferred and is svibject to 
the ECC processing for the data part (b) . 

During this period of time, the error in the 
ID part (a) is analyzed and is transferred to the host 
computer system (not shown) if the error can be 
corrected by the ECC unit 7 and processing of next 
sector can be continuously conducted. 
[ Embodimen t ] 

Now, the gist of the present invention will be 
described in detail by way of an embodiment shown in 
Figs 2 and 3 . 

Fig. 2 is a block diagram showing an 
embodiment of the present invention . Fig . 3 shows the 
data transfer in accordance with the present invention. 
Like references denote like components throughout the 
various drawings . 

A reference numeral "1" in Fig. 3 denotes the 
timing of transferring data to the host computer system 
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(not shown) , "2" denotes the time when the data is 
stored in the buffer register 30, "3" denotes the time 
when the data is stored in the buffer register 31a, "3" 
denotes the time when the data is stored in the buffer 
register 31a, "4" denotes the time of the transfer of 
the data from the sector (1) to the diso control device 
1, and "5" denotes the ECC analysis timing. 

"DT", "DT+1", "DT+2", "DT+3" and "DT+4" denote 
the data of the data parts (b) of sector N, sector 
(N+1) , sector (N+2) , sector (N+3) and sector (N+4) , 
respectively . 

Operation of the present embodiment will be 
described with reference to Fig. 3. 

The disc control device 1 instructs the disc 
apparatus (not shown) which has received an read 
instruction from the host computer system (not shown) to 
read the N-th sector (1) and to transfer the read data. 
The ID part (a) data of the transferred and read data is 
applied to an ECC circuits 71 for ID for detecting a bit 
error therein . 

On the other hand, the data DT of the data 
part (b) is applied to an ECC circuit 72 for detecting a 
bit error therein and is stored in a buffer register 30a 
through the serial/parallel conversion unit 4 . The 
operation of the gates 3a and 3b is identical to that 
which has been described with reference to Fig. 4. 

On completion of the transfer of the first 
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sector, the data (DT+1) in next sector is similarly 
transferred so that storing of it in the buffer register 
31a is initiated. Simultaneously with this, the data DT 
which is stored in the buffer register 30a is 
transferred to the host computer system (not shown) 
under control of the interface control circuit 2 . 

Operation which is similar to the above- 
mentioned operation is repeated. If a bit error is 
detected when the data of, for example, a fourth sector 
(1) is transferred and is applied to the ID ECC circuit 
71, the ECC analysis control circuit 6 controls the ECC 
analysis of the ID ECC circuit 71 in accordance with an 
instruction from a circuit (not shown) . The format 
control circuit 8 conducts the operation which is 
identical to the operation which has been described with 
reference to Fig . 4 . 

The data (DT+3) of the fourth data part (b) is 
applied to the data ECC circuit 7 so that it is stored 
in the buffer register 31a. During this period of time, 
the ECC analysis is completed. If the bit error is 
correctable within the correction ability of the ID ECC 
circuit 71, it is immediately corrected and the data 
transfer of next sector (1) is enabled so that 
processing of the data (DT+4) is subsequently conducted. 

If the bit error is incorrectable within the 
correction ability of the ID ECC circuit 71, processing 
of the data transfer is immediately terminated. 
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Termination of the data transfer is reported to the 
host computer system (not shown) , so that the host 
computer system executes the error processing routine. 
[Advantage of the Invention] 

In accordance with the present invention, if 
the bit error in the ID part is correctable by ECC, 
transfer of the data in the data part can be immediately 
conducted without waiting for the lapse of any 
rotational latency of the disc medium, so that data 
read/ write operation can be efficiently achieved. 

4 . Brief Description of the Drawings : 

Fig. 1 is a block diagram showing the 

principle of the present inventions- 
Fig. 2 is a block diagram showing an 

embodiment of the present invention; 

Fig. 3 is a time chart showing the data 

transfer which is conducted in accordance with the 

present invention ; 

Fig. 4 is a block diagram showing the prior 

art ; 

Fig. 5 is a time chart showing the data 
transfer which is conducted in the prior art. 

Reference numeral 1 denotes a disc control device; 
2 an interface control circuit; 
3, 30a, 31a buffer registers; 



3a, 3b ga-tes ; 

30, 31 buffer units; 

4 a serial/parallel conversion unit; 

5 an ECC circuit; 

6 an ECC analysis control circuit; 

7 an ECC unit; 

71 an ID part ECC circuit; 

72 data part ECC circuit; and 

8 a format control circuit 
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